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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . |EI This communication is responsive to the amendments filed 12/15/2010. 

2. The allowed claim(s) is/are 1-3,5-9 and 11-20 . 

3. ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a) ^ All b) □ Some* c) □ None of the: 
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International Bureau (PCT Rule 17.2(a)). 
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noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
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5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 
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Paper No./Mail Date . 
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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .31 2. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Leonid Thenor on 02/24/2010. 

The application has been amended as follows: 

1 . An ultrasound diagnostic apparatus comprising: 

a tomogram forming moans unit for forming a tomogram of a diagnosis portion of 
an examinee by transmitting/receiving an ultrasound wave to/from the examinee via an 
ultrasound probe; 

color Doppler image forming means unit for forming a color Doppler image based 
on a Doppler signal obtained from the diagnosis portion; 

a transparency control moans unit for controlling a degree of the transparency of 
the color Doppler image; 

an image processing unit for performing image processing on the tomogram and 
the color Doppler image: 

a display unit for displaying images obtained by the image processing unit, the 
tomogram and the color Doppler image being color displayed on the display unit. 
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selection moans unit for selecting one or both of a luminance/hue color bar, 
which is based on the information of a velocity and/or variance of a blood flow, and/or a 
transparency color bar from a plurality of transparency color bars, which is based on the 
information of the variance, for alternatively or simultaneously displaying the 
luminance/hue color bar and/or the transparency color bar on the display moans unit : 
and 

i mago procoss i ng moans for performing i mago procoss i ng on tho tomogram and 
tho co l or Dopp l or i mago; and 

d i sp l ay moans for d i sp l ay i ng i mages obta i ned by tho i mago procoss i ng moans, 
tho tomogram and tho co l or Dopp l or i mago being co l or d i sp l ayed on tho d i sp l ay moans, 

wherein the transparency control moans unit for controlling a degree of 
transparency changes the relationship between the transparency and the variance, and 
changes the degree of transparency of the color Doppler image based on the changed 
relationship in accordance with the one transparency color bar selected by the moans 
for se l ect i ng selection unit , 

the image processing moans unit causes the color Doppler image to be 
displayed transparently, based on the changed degree of transparency, and 

the display moans unit displays at most the one transparency color bar selected 
by the moans for so l oct i ng selection unit . 



2. The ultrasound diagnostic apparatus according to claim 1 , wherein the display 
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moans unit displays information composed of the color display and the transparent 
display. 

3. The ultrasound diagnostic apparatus according to claim 1 , further comprising a 
second moans unit for selecting one of the color display and the transparent display, 
wherein the display moans unit displays the information selected by the second moans 
unit for selecting. 

5. The ultrasound diagnostic apparatus according to claim 1 , wherein the moans for 
contro lli ng a dogroo of transparency control unit controls a degree of the transparency 
based on blood flow information of the color Doppler image. 

6. The ultrasound diagnostic apparatus according to claim 1 , wherein the moans for 
contro lli ng a dogroo of transparency control unit controls a degree of the transparency 
based on a variance of a blood flow of the color Doppler image. 

7. The ultrasound diagnostic apparatus according to claim 1 , wherein the moans for 
contro lli ng a dogroo of transparency control unit sets the transparency of the color 
Doppler image in such a manner that the transparency is reduced with an increase in a 
variance of the blood flow. 



8. The ultrasound diagnostic apparatus according to claim 1 , wherein the 
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contro lli ng a degree of transparency control unit obtains the variance as a relative value 
to display the color Doppler image as: an opaque image when the variance is 
maximum; a transparent image when the variance is null; or a semi-transparent image 
when a variance is not maximum nor null. 

9. The ultrasound diagnostic apparatus according to claim 1 , wherein the display 
moans unit displays a transparent color bar representing the transparency of the color 
Doppler image of the color display. 

1 1 . The ultrasound diagnostic apparatus according to claim 1 , further comprising a 
luminance/hue control moans unit for controlling a hue of the color Doppler image of the 
color display, wherein the moano for contro lli ng a dogroo of transparency control unit 
and the luminance/hue control moans unit for controlling a hue controls a luminance, a 
hue, and a transparency based on the blood flow information to create a three- 
dimensional color Doppler image. 

12. The ultrasound diagnostic apparatus according to claim 1 1 , further comprising: 

moans an arranging unit for arranging a speed/reflection intensity and variance 
data of the Doppler signal in each of three-dimensional voxels in accordance with a 
position of each of planes; 

moans a luminance/hue deciding unit for deciding a luminance/hue of each of the 
three-dimensional voxels based on the speed and a variance; and 
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moans a transparency deciding unit for deciding a transparency of each of the 
three-dimensional voxels based on the variance. 

1 3. The ultrasound diagnostic apparatus according to claim 1 1 , wherein the display 
moans unit displays a turbulence portion of the blood flow of the three-dimensional color 
Doppler image. 

14. The ultrasound diagnostic apparatus according to claim 1 , wherein the color 
Doppler image forming moans unit comprises: 

a phase comparator outputting a cosine component and a sine component of the 
Doppler signal; 

an MTI filter damping a low frequency component of the cosine component signal and 
the sine component signal and extracting a high frequency component of the cosine 
component signal and the sine component signal; 

an autocorrelation calculation means unit calculating an average speed, a 
variance, and power of the blood flow; 

a digital scan converter rearranging in accordance with a television scanning 
method; and 

a color encoder performing colorization corresponding to the speed and the 
variance. 

15. The ultrasound diagnostic apparatus according to claim 1 , comprising a 
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luminance/hue display unit moans for displaying a luminance/hue color bar representing 
a color of the color Doppler image of the color display, 

wherein the luminance/hue color bar changes in color in such a manner that: 
black is displayed at a portion corresponding to the blood flow speed of 0; the change in 
the case of a positive direction speed is displayed as a gradual change from dark red to 
orange and then to yellow in accordance with the increase in variance; and the change 
in the case of a negative direction speed is displayed as a gradual change from dark 
blue to light blue and then to green in accordance with the increase in variance. 

16. (previously presented) The ultrasound diagnostic apparatus according to claim 1 , 
wherein the image processing moano unit comprises a storage unit moano for storing 
data of a plurality of color Doppler images and reads out the data from the storage unit 
moans to perform the image processing on the data of speeds, reflection intensities, 
and variances of the plurality of the color Doppler images. 

18. The ultrasound diagnosing method according to claim 17, further comprising the 
steps of: 

measuring a plurality of color Doppler images; 

arrang i ng stop for arranging speed/reflection intensity and variance data of the 
color Doppler images in each of three-dimensional voxels corresponding to each of 
planes; 
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deciding color information of a luminance/hue of each of three-dimensional 
voxels based on the speed and the variance; 

deciding a transparency of each of the three- dimensional voxels based on the 
variance; and 

rondor i ng stop for performing volume rendering based on parameters decided by 
the foregoing steps and creating a projection image to be displayed. 

19. The ultrasound diagnostic apparatus according to claim 1 , wherein the plurality of 
color Doppler images are acquired and thoy aro subjected to volume rendering so as to 
create a projection image to be displayed. 

20. The ultrasound diagnostic apparatus according to claim 19, further comprising: 

moans a measuring unit for measuring a plurality of color Doppler images; 

means an arranging unit for arranging speed/reflection intensity and variance 
data of the color Doppler images in each of three-dimensional voxels corresponding to 
each of planes; 

means a luminance/hue deciding unit for deciding color information a 
luminance/hue of each of three-dimensional voxels based on the speed and the 
variance; 

moans a transparency deciding unit for deciding a transparency of each of the 
three- dimensional voxels based on the variance; and 
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moans a rendering unit for performing volume rendering based on parameters 
decided by the foregoing steps and creating a projection image to be displayed. 

Conclusion 

2. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HELENE BOR whose telephone number is (571)272- 
2947. The examiner can normally be reached on M-T 8:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long V. Le can be reached on (571)272-0823. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Helene Bor/ /Long V Le/ 

Examiner, Art Unit 3768 Supervisory Patent Examiner, Art Unit 3768 



